BEFORE Denie and Verheugt (1958) ' drew attention to the possibility of diagnosing supravalvular aortic stenosis from the characteristics of the pressure tracings across the aortic valve region, there had been only autopsy reports of 17 cases with supravalvular obstruction. Fourteen of these earlier accounts concern bands or membranes stretching across the aortic lumen2-'0 and only three previous cases1-13 are strictly comparable to Denie and Verheugt's patient, in whom the obstruction was due in part to hypertrophy of the media just above the sinuses of Valsalva and in part to constriction of the aortic wall at the same level. This patient presented the usual features of valvular or subvalvular aortic stenosis and the true condition was not recognized until operation. Denie and Verheugt commented that "as surgical correction of the aortic stenosis becomes more commonplace, . . . these anomalies may well be encountered more frequently." Subsequently, Morrow et al. ' 4 reported three similar cases, of which two were unsuspected until operation but one was diagnosed preoperatively by left heart catheterization. Angiocardiograms taken after retrograde left ventricular catheterization in two further cases were published by Hanson et al. '5 and by Dotter and Gensini, 16 and with the aid of cardiopulmonary bypass MeGoon et al. '7 and Senning18 have successfully relieved obstructions of this type.
Four new instances of this anomaly to which the term supravalvular aortic stenosis is becoming specifically applied are now reported. In three patients, who otherwise had the signs of valvular or subvalvular stenosis, the correct diagnosis was suggested before investigation by the close facial resemblance From the Green Lane Hospital, Auckland, New Zealand.
Circulation, Volume XXIV, December 1961 they bore to the fourth patient, who had been found to have supravalvular stenosis at operation. All four patients are mentally deficient and the association of supravalvular stenosis with the physical and mental characteristics here described may constitute a previously unrecognized syndrome.
Clinical Features
The patients, three female and one male, are aged 7 years (E.C.), 7 Their facial resemblance, less strikingly shown in figures 1 and 2 than in real life, appears to derive largely from soft-tissue similarities, no common abnormality having been found in roentgenograms of their skulls. The faces are full, the foreheads broad, the eyes set well apart, the cheeks heavy and dependent, the mouths wide, and in some the lips are pouting. The chins, however, are pointed. Some have prominent ears and some have malocclusion of the teeth. Although there are clearly differences from face to face, the above features in varying degree combine to give the patients a similarity of appearance not easily defined but evident to their parents and the subject of comment by casual observers.
All the patients have siblings and, while they share with these siblings some family features, their own peculiarities of appearance are emphasized when they are seen in a family group No patient gave a history of limitation by cardiac symptoms, and in none was a heart defect suspected before the discovery of a murmur during a routine examination. In each the physical findings were similar to those found in valvular or subvalvular stenosis. There was a thrusting left ventricular apex beat and, in the aortic area, a loud systolic ejection murmur that was conducted to the carotids. Neither the peripheral pulse nor the respiratory variation of splitting of the second heart sound was abnormal. In no case was there an early systolic click or an early diastolic murmur.
The electrocardiograms ( fig. 4 ) and the appearances in the chest roentgenograins were consistent with the presence of left ventricular hypertrophy.
The ascending aorta was not prominent in any instance.
Pressure gradients across the aortic valve were not obtained in one patient (E.C.) until operation for suspected valvular stenosis; in the other patients gradients were recorded either by retrograde left ventricular catheterization via the right radial artery (J.S.), or by percutaneous left ventricular puncture (P.W., H.B.). In each case continuous pressure tracings during passage of the catheter between high aorta and low left ventricle showed a rise in systolic level a short distance above the aortic valve ( fig. 5 ). The systolic gradients across the supravalvular stenosis were 100 (E.C.), 84 (J.S.), 68 (P.W.), and 38 mm. Hg (H.B.). In one case (E.C.) there was also a systolic gradient of 66 mm. Hg across the subaortic region of the left ventricle.
Angiocardiogramns were taken in two patients (P.W., H.B.) at the time of left ventricular puncture ( fig. 6 ). In each there was a localized narrowing of the lumen of the ascending aorta. Beyond this constriction the aorta returned to a normal caliber without developing a transitional "poststenotic" dilatation. Larg.e coronary arteries were displayed. The coronary ostia were at different levels, the right being the higher and lying close to the constriction.
At operation on E. C. (December 10, 1959) the stenosis was found to lie immediately distal to the sinuses of Valsalva, and the right coronary artery was dilated and arose immediately below the site of constriction. The stenosis could be seen externally, as a localized narrowing of the aorta, while internally the lumen was further reduced by a bulky ridge of tissue projecting circumferentially from the aortic wall. Adjacent to the right sinus this ridge lost its attachment to the aortic wall and stretched across the lumen to create a secondary slit-like orifice. The aortic valve was tricuspid, the leaflets were normal except for slight thickening at their line of attachment to the aortic wall, and no subvalvular membrane was seen. Beyond the stenosis the ascending aorta gradually widened over a distance of 2.5 em. to reach a normal diameter as it passed beyond the pericardial reflection. The lumen of the aorta was successfully enlarged by excising the subintimal ridge and inserting a pearshaped Teflon patch into the aortic wall at the site of the constriction. The systolic pressure gradient between high and low ascending aorta was abolished. No attempt was made to correct the subvalvular obstruction, which it was thought might be due to muscular hypertrophy and might decline with the reduction in left ventricular pressure load.
In J.S., also, the supravalvular stenosis has been successfully relieved by the insertion of a Teflon patch into the aortic wall at the site of constriction, which, as in the previous case, lay just above the origin of the dilated and tortuous right coronary artery. Although the aortic wall was thickened in the region of the constriction, the aortic lumen was not further reduced by a projecting ridge. it may not be possible to differentiate these three conditions on clinical grounds alone. In our cases there was no dilatation of the ascending aorta in the chest roentgenograin but, since the ascending aorta is not always prominent in valvular or subvalvular stenosis, this appearance is not diagnostic. The absence of aortic dilatation may, however, serve to distinguish between supravalvular aortic stenosis and supravalvular membrane, for in the sole reported case19 of this closely allied condition the ascending aorta was grossly dilated. In two cases of supravalvular stenosis associated aortic regurgitation was caused by tethering of the aortic cusps to the constriction ring.1 14 The presence of this complication might suggest the correct diagnosis, since significant incompetence is unusual in congenital aortic stenosis and is uncommon in subaortic stenosis when there is absence of dilatation of the ascending aorta.
Initially all our cases were believed to have aortic or subaortic stenosis and the first of the series (E.C.) was submitted to operation with this diagnosis. When the true condition was disclosed, patients with similar abnormalities of facial appearance believed to have aortic stenotic lesions were recalled for investigation and all three proved to have supravalvular aortic stenosis. The confirmation of the diagnosis in these circumstances suggests that supravalvular stenosis should be strongly suspected when mentally retarded patients with the facial features here described present the signs of a stenotic aortie lesion. In addition to the other common features all our patients had blue irises and their retinal vessels were unusually tortuous resembling those found in association with coaretation of the aortic isthmus ( fig. 7) .
Other ies. The other, reported by Burry,"1 had long slender limbs, characteristic facies, high arched palate, and moderate kyphoscoliosis. Cystic medionecrosis of the aorta was not found at autopsy and features suggestive of Marfan's disease could not be found in the patient's relatives.
Subvalvular aortic stenosis appears to be commonly associated with other lesions of the aorta. Some degree of hypoplasia of the aorta distal to the stenosis (patient J.S.) has been a frequent finding."11,14 A difference in blood pressure in the arms suggesting stenosis of the left subelavian artery was found in our patient E.C. and also in one of the cases described by Morrow operation on a patent ductus arteriosus led to the discovery of supravalvular stenosis. '4 The aortic cusps have been tethered to the supravalvular stenosis in two cases," 14 but in all reported cases the aortic valve has been tricuspid.
The degree of left ventricular hypertrophy, in the electrocardiograms of our patients correlates poorly with the systolic pressure gradient ( fig. 4) Figure 8
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